Additional data of the characterizations of FMNPs and FMSNs
The thermal behavior of magnetite-and silica-based materials were investigated by thermogravimetric analysis (Figs. S1 and S2) and the resulting data are given in Table 3 of the manuscript. As shown in the thermograms of a-e (Fig. S1 ), the weight loss below 150 o C is characteristic of the adsorbed water and residual organic solvent in the magnetite-based materials. Moreover, MNPs and FMNPs exhibit an additional weight loss between around 190 to 450 o C. This step with 1.31, 2.54, 1.21, 5.41 and 8.73% weight loss for a to e, respectively, is attributed to the removal of organic moieties (including ethylene glycol, ascorbic acid and hpbtz) on the nanoparticles surface. As it is clear from the thermal analysis data, Fe3O4-C@hpbtz (d) has the highest weight loss compared to the other magnetite-based materials due to its higher organic content. However, the thermogram of e shows a weight loss between 190 to 450 o C including three steps presumably due to the decomposition of different organic fractions composed of ascorbic acid, as stabilizing agent, hpbtz ligand and residual ethylene glycol grafted on the nanoparticles surface. Fig. S2 presents the thermogravimetric analysis of MSNs and MSN-NEt3-IPTMS-hpbtz-f1 (labeled as g and f, respectively). The initial weight loss up to 190 ⁰C in g and f is assigned to the desorption of residual water molecules trapped in the silica porous structure. The next main weight loss at above 200⁰C is probably due to the decomposition of the organic fractions. It seems that the main weight loss with about 1.44% in the thermogram of MSNs is originated from the condensation of silanol groups of the material as it is mainly observed above 550 o C. Moreover, the amount of the immobilized organic fractions onto MSN-NEt3-IPTMShpbtz-f1 is estimated to be 18.54 %, corresponding to the presence of CTAB, IPTMS and hpbtz ligand. The introduction of the coupling agents and hpbtz fluorophore onto the magnetite and silica nanoparticles was further confirmed by FT-IR and UV-vis spectral analysis. The FT-IR spectra of FMNPs and FMSNs are presented in (Figs. S3 and S4 ). For the Fe3O4-H, Fe3O4-C, Fe3O4-H@hpbtz, Fe3O4-C@hpbtz, and Fe3O4@hpbtz (Fig. S3) , there are two main bands at 570 cm−1 attributed to the vibration of Fe-O and a broad band at ca. 3430 cm-1 corresponds to the stretching of the O-H groups on the external NPs surface, indicating the magnetite formation. In addition, two bands at around 1630 and 1380 cm-1 are assigned to the bending vibration and deformation of the H-O-H of physically adsorbed water, respectively. In the spectrum of hpbtz (Fig. S3c) , there are two characteristic bands at 1600 and 1580 cm-1 assigned to the (C=C) and (C=N) stretching vibrations and around 1487 and 1439cm-1 characteristic of the (C=C) stretching and (C-H) bending vibrations of the benzothiazole moiety [1] . The first two characteristic bands of hpbtz, i.e. azomethine (C=N) and (C=C) stretching vibrations appear in the nearly similar positions in the functionalized materials spectra (Fig S3 d, e, and f) . In the S1f spectrum, the C=O stretching bands of vitamin C and its oxidized form are absent indicating that the carbonyl group is modified by coordinating to the Fe center on the MNPs surface [2, 3] . The presence of low intensity peaks around 1400 cm-1 are also assigned to the aromatic C-H bending vibrations of the benzothiazole moiety in S3 d, e and f [4] . The FT-IR spectra of MSNs and FMSNs: MSN-Et3N-IPTMS-hpbtz-f1, MSN-pyridine-IPTMS-hpbtz-f2, MSN-NaOH-IPTMS-hpbtz-f3, MSN-Et3N-NCO-hpbtz-e1, MSN-pyridine-NCO-hpbtz-e2, MSN-NaOH-NCO-hpbtz-e3 and hpbtz ligand are shown in Fig. S4 . The FT-IR spectrum of MSNs (Fig. S4, a) shows characteristic band at 1630 cm −1 assigned to O-H stretching vibration of the remaining physisorbed water molecules. As a result of mesoporous silica formation, a strong peak with maximum near 1090 cm -1 , corresponding to Si-O-Si stretching vibrations appears. Two additional bands appearing at 970 and 804 cm -1 are due to Si-O-H and Si-O-Si bending vibrations. The IPTMS and ICTES functionalized materials (Fig.  S4, b-g ) display additional absorption bands at around 2930 and 2980 cm -1 due to the ν(C-H) stretching vibrations in the propyl chains of organosilane coupling agents. In the S4 c, e and g spectra the bending vibration of amidic N-H appears at 1580 cm -1 . Moreover, the disappearance of the band at 2225 cm -1 is attributed to the stretching vibration of NCO, and the appearance of a new carboxylic band at 1680 cm -1 indicate that the reaction between the isocyanate group in ICTES and hydroxyl of hpbtz occurred successfully [5, 6] . However, the strong Si-O-Si stretching vibrations near to 1090 cm -1 attenuates the intensity of the characteristic bands of hpbtz which are expected to appear at around 1400 cm -1 . The UV-vis spectra of FMNPs and FMSNs are presented in (Figs. S5 and S6 ). Fig. S5 shows a comparative UV-vis study of colloidal dispersion of MNPs and their functionlization with hpbtz at a concentration of 2 mg mL -1 in ethanol. The spectrum of pure hpbtz dissolved in ethanol is also given for comparison. The magnetite nanoparticles (Fe3O4-H and Fe3O4-C) spectra show a broad absorption band at around 350 nm, corresponding to the charge transfer from oxide to iron Fe 3+ d orbitals in the octahedral and tetrahedral sites [7] . The absorption spectrum of hpbtz shows three absorption bands at 216, 288 and 336 nm corresponds to the intra ligand charge transitions [8] .
From the comparison between the absorption spectra of hpbtz and FMNPs in Fig. S5 it is clear that the incorporation of hpbtz onto the magnetite nanoparticles leads to a slight red shift in the ligand absorption bands. This is a good evidence for effective coordination of the ligand to the MNPs. Furthermore, a new broad band appears at around 400 nm in the Fe3O4-H@hpbtz, Fe3O4-C@hpbtz and Fe3O4@hpbtz spectra due to the ligand to metal charge transfer from the surface bound ligand to the metal core. Figure S5 . UV-vis spectra of MNPs, FMNPs and hpbtz ligand at a concentration of 2 mg mL-1.
Considering the higher ligand quantity in mmol per gram of material prepared in post functionalization with IPTMS, and determined by XRF analysis data ( Table 2) , comparative UV-vis spectra of colloidal dispersion of MSN and FMSNs (f1-f3) at a concentration of 2 mg mL -1 in ethanol have been recorded (Fig. S6) . The spectrum of pure hpbtz dissolved in ethanol is also given for comparison (Fig S6,  e) . For mesoporous silica nanoparticles there are two characteristic bands at 223 and 288 nm correspond to Si-O ligand to metal charge transfer. As shown in Figs. S6, b, c and d , the spectra of functionalized mesoporous materials show characteristic absorption bands from hpbtz and correspond to the intraligand transitions. 
Description of the benign Synthesis of 2(2-hydroxyphenyl)benzothiazole (hpbtz)
The ligand hpbtz was synthesized by a benign and environmentally friendly method that we have recently reported using the ionic liquid tetrabutylammonium bromide (TBAB) as the reaction medium [9] . Briefly, as show in Scheme S1, a mixture of triphenyl phosphite (TPP) (1.55 g, 5 mmol), tetrabutylammonium bromide (TBAB) (1.66 g, 5 mmol), 2-aminothiophenol (0.625 g, 5 mmol) and 2-hydroxybenzoic acid (0.69 g, 5 mmol) in a 25 mL round bottomed flask was placed in an oil bath. The solution was stirred for 60 min at 120°C. The product precipitated from the viscous solution by adding MeOH, and the resulting solid was filtered off and washed with cold MeOH.Yield:76 mg, 92%, 1 H NMR: Figs. S7-S8. Scheme S1. Synthetic method for the preparation of 2(2-hydroxyphenyl)benzothiazole (hpbtz). 
